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Joints Strength Evaluation of light Structure material

C. S. Jang*, W. Yi" and S. K. Oh"™

{ Abstract }

stress from the result of finite element analysis.

Lap Joint(F=72]7] 0]2)

One approach to testing the suitability of a adhesive joint for a particular application is to build and test to destruction
of a representative sample of the joint. The nondestructive test will not measure strength directly but will measure a parameter
which can be correlated to the strength. It is therefore, essential that a suitable nondestructive test is chosen and its results
are correctly interpreted. In this paper, typical ultrasonic signal analysis in adhesive joints are evaluated together with interface

Key Words : Ultrasonic Wave(223}), Finite Element Analysis(-3r.84-3}|4]), Nondestructive Evaluation(8]=}2|g7}), Single

LME

FREAZLAEZ o] &2 YutERA £ Aol viste o
7HA ZHE 7tA 2 Ytk B3], AL 5ol vjg) 22 &
ezl st HAHZE 71A7] gidf, $54, A+
A}, A=A, A%, AR § SEgs 9 A, 17
T, 234E 4ag 3 FREY A 2 E8o] o
L]-_T'_ ﬂq,(lXZ)'

Volkersen”& 19384 22 AHo]Lo LA &
AN, 1 5 1944 HATH| A WS FY
2AE7Z] 7123t Finite Element Method 3dj4]0]
Goland® %o 98] 23=9m, Boundary Element
Methodo] 93t B27%7] 0]&& F422 Yi® 5o 9
g A7t =94 ¥ Stk

* FA2}, AAM7)5 et 2¥A (csjang@kopo,or, kr)
FAr403-719 AHA] RYPF G A7

+ SR 7|4 Fet

+4 HmejA QtHAIAYR

ATHA 2SHELE o3 A=Y Bl #H

2 A7t S0} o3 Y@,

oA ARURE Audte 5L TS ARE
qoH 23T AT B2 S4lE HA FES
Aote 7189 7127 Ha oo, 259EE o1& A
g37l= o3t FAHeuHE 7|22 do] A= W
FE AW 25919 55 4 BHR 55 7128 0|80
AN Q.

£ HZoe 259EL BFE FHFIGAN A
29 4% A 4 72 52 WstEe A7t gol 3
HAL A, ol Frid zupIA A, £237]7)
9 noAEs}, T A go] EHHeR
Agd Fatojn], 23opEA 3 FojH TaF BFY
ARTE olg3te] 4k 71go] muHD Yo,

of

A

- 234 -




ra

AE FAHF oI5l diet] 2STHL - o 2THY
& 3%, 1 AHEY FE AUGHY H3F AF o
ZFH BAE Wl A& BHLE #HsYT
°|F H3td, IR YRS Aste 23U 7Y

183t 5T

£ =RdME 2599 B34S Fotel Holzy
Atz nmajls o3k 7937 Y3, Finite Element
AnalysisE AAIE Blo]EE 0]§3}o, Al 5052-T6 T3
A7) AFAEH A% - A= AFE A, Lojd 2
2459t FEAE 58 1273=9 HaHT 2= 4
THAE EAsA

ol N

2
)

(2]

KX
=

S

2. 4 o2

S A7) o] oA HAE £ ol AR AFAHA §
g 3A 37H2] HYoR BRE £ QUoh

3 A, poor adhesion, & T ZA|ot HHA| Ato|o] o3t A
e T, QA F2 BUF0] A FAF R 7A
7t Qe B39 9%E W=tk EA, poor cohesive
strength, Z, HZA| Bt ¢ 9 B588 Azt o3
AR E ZEE o AR, B8 71F, oldd, nla 71
Wz v F o HEY £ e 712 ez
A F71v g Eol AFAo Eexlo] BAHAY, H2
A BEFEAQ 9 £5500 g 3t F4E 2T
Yqlo} "k 2guh= vimta A oA 7Hg drtEQl
A EAeyolt. RHUAQ AYoAME 1-20MHz] 3}
5 0|83t Ad T2 4Ene HAE ¢ EWRARA
of oJaf AdEct A= HEE wet AYEY, qUiA=
A2 AAY 2L B e XA vkt el &%
dudae] Z zpol= A9 Y2 WH3E of7]dteh ik
3, 37] Ex 8 Ux9 232 2yste 292 g%
A 2 g A vy 2 JF JuEAF of o3 =
ST BAE g7t WA

AR og Hald giat o2 3719 W3S tAZd
ojgte] g AAAE YUehl= WS &9 A-scansolgt
Y20k Fig. 12 9eR)7] A& o] 3042 A-scand] 9
& oy e B gtk

2.1 & 0j2
2.1.1 ZSH T sHAY
2enhEA o) Aok, YuEAUG O YRR

HAS QAsto] AYIA WASHE 2ETHEA - of
S2AE AR Beoz, A2 Aol
sjg2 - o3 S ARk o F28tt
ol el FSLAUEYRES FHHch
2T - o TUS ol§3to] AL Astste
2379 248( Q)T S3ah

AuHe) AHE ok Aeld whais
A ok oag AEHES} Az He
L (n=1,2, - - -)ozs, 34
o 371l wet ASBARCZ ZHBTT stod AR
o chewt gol Uehd 4 gk

dlo
h=)

>
=

=R b
M
oft
o

P
dlo

™ (s
I
B

i
LN 1)

]

[

)

1 tn+1_tn

gae] Wishe Qutdoz Wy, 302, B3, RMS §
o2 P 4 k. o] FolM, RMSE A(3) Zo] Aj7H
of et WalekE A5 ol x|y} BAY NEL FAF
22 A%37|9 BHe) 743 AWaih

_J_L (T 2 ,
RMS—\FT fox (Hdt @)

of7|A, xt THYo WES Faktt
ARYRe 2 AUlHe S5t BAsY £
ARE Saee 2270 PAL Aud4 Seus L 2

MEASURE

OFF Cursors

1ys

d
s
:

!

— Std Voltage
Rt Stg Tine

Pass

Fail

statistics:
ofFf

—4=
[~y

E

1 CHANGE
PARANETERS

2
2

"
3783 sueeps 2.42 div

Track [HJ on

t
3.68 div

E

w4 568 MS/5

v ot } 0Ce3tv
v ot O NORMAL

Fig. 1 Change of waveform by tension/shear strength
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Fig. 2 FEA of the single lap Joint
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Fig. 3 Signal analysis classification of single lap joints

Table 1 Specimen dimension

Adherend loading bonding
adhesive Thickness velocity area
(mm) (mm/min.) (mm®)
Cemedian1500 4mm/ 2mm 0.1 25X25

Table 2 Mechanicals properties of the specimen

Oy Gy
E(GP
(@Pa) | v (WPa) | (MPa)
Al 5052 65.47 0.37 168.9 224.8

Cemedinel500 1.16 0.39 18.5 37.6
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Fig. 6 Relationship of stress vs. wave power
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